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Summary
Introduction:  Inverted  papilloma  (IP)  of  the  middle  ear  is  a  very  rare  lesion,  as  less  than  20
cases have  been  reported  in  the  literature.
Case  report:  The  authors  report  the  case  of  a  73-year-old  male  with  IP  of  the  middle  and
external ear  that  had  already  been  operated  many  times.  Treatment  consisted  of  creating
a large  resection  cavity.  No  recurrence  was  observed  on  clinical  examination  or  MRI  with  a
follow-up  of  2  years.
Discussion  and  conclusion:  This  case  is  analysed  in  the  light  of  a  review  of  published  cases  with
a discussion  of  the  pathophysiological  and  treatment  problems  raised  by  these  lesions.
© 2012  Elsevier  Masson  SAS.  All  rights  reserved.
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(Introduction
Inverted  papillomas  (IP)  or  Schneiderian  papillomas  essen-
tially  arise  in  the  paranasal  sinuses,  while  other  sites,
especially  the  middle  ear,  are  rare.  We  report  the  17th  case
published  in  the  literature.
Clinical casesMr  C.,  73-year-old,  presented  with  an  IP  of  the  left  middle
ear  known  for  25  years,  responsible  for  permanent  otor-
rhoea  and  marked  deafness  of  the  left  ear,  but  with  no  signs
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doi:10.1016/j.anorl.2012.02.002f  facial  palsy,  vertigo,  or  tinnitus.  The  patient  had  been
perated  ﬁve  times  over  the  previous  25  years  with  limited
rocedures  via  the  external  auditory  canal.  The  tumour
ecurred  a  few  months  after  each  of  these  operations.
Otoscopic  examination  revealed  the  presence  of  a
umour  bleeding  at  the  slightest  contact  and  ﬁlling  all  of
he  middle  ear  cavity.  Audiogram  showed  mixed  deafness
f  the  left  ear  (bone  conduction:  50  dB  and  Rinne:  50  dB).
he  mean  audiometric  hearing  loss  was  100  dB.  On  CT  scan
Fig.  1),  the  lesion  occupied  all  of  the  left  middle  ear  cavity
ith  suspected  involvement  of  the  second  portion  of  the
acial  canal.
Open  tympanoplasty  with  facial  nerve  monitoring
llowed  resection  of  a  very  haemorrhagic  tumour.  The
egmen  and  facial  canal  were  thinned  but  remained  intact.
istological  examination  showed  a  papilloma  lined  by  transi-
ional  epithelium  in  some  zones  and  by  middle  ear  squamous
pithelium  in  other  zones.  The  mainly  exophytic  tumour
served.
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Figure  1  Preoperative  axial  (A)  and  coronal  (B)  CT  sections
of the  middle  ear  showing  sequelae  of  the  previous  operations
and complete  opacity  of  all  of  the  middle  ear  cavity.
Figure  2  Mainly  exophytic  papillomatous  tumour  with  a
d
e
s
z
p
O
t
m
D
T
a
e
b
l
p
e
t
p
s
6
i
m
t
r
a
t
a
a
f
r
r
p
t
m
t
i
f
i
h
T
o
s
w
h
o
m
s
p
t
(
i
o
g
d
h
b
O
ﬁve  limited  operations  with  recurrences  occurring  during  theeeper  endophytic  zone  lined  by  squamous  or  transitional
pithelium  (HES  ×  5).
howed  marked  ﬁbrotic  changes  and  was  associated  with
ones  of  IP  and  no  signs  in  favour  of  malignancy  (Fig.  2).Twenty-four  months  after  this  surgical  operation,  the
atient  reported  no  symptoms  apart  from  mixed  deafness.
toscopy  showed  a  healthy  resection  cavity.  No  sign  of
ﬁ
p
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umour  was  observed  on  CT  and  MRI  performed  twenty
onths  after  the  operation.
iscussion
he  nasal  cavities  and  paranasal  sinuses  are  lined  by  cili-
ted  columnar  epithelium,  sometimes  called  Schneiderian
pithelium.  Papillomas  of  the  paranasal  sinuses  have  often
een  called  Schneiderian  papillomas.  Three  types  of  papil-
oma  have  been  described:  exophytic  papillomas,  oncocytic
apillomas  and  inverted  papillomas.  Exophytic  papillomas,
ssentially  arising  from  the  nasal  septum,  represent  one-
hird  of  all  Schneiderian  papillomas  and  are  composed  of
apillae  lined  by  transitional  epithelium  or,  more  rarely,
quamous  epithelium,  and  are  often  associated  with  HPV
 or  11  infection.  Oncocytic  papillomas,  essentially  arising
n  the  nasal  turbinates,  are  rarer  (6%).  Finally,  IP  are  the
ost  common  type  of  papilloma  (62%)  and  can  be  lined  by
hree  types  of  epithelium:  squamous,  transitional  or  respi-
atory.  This  tumour  has  an  endophytic  growth,  developing
s  ﬁnger-like  proliferations  in  the  lamina  propria.  Malignant
ransformation  is  not  uncommon.
IP  is  the  most  common  tumour  of  the  paranasal  sinuses
nd  is  associated  with  human  papillomavirus  infection  in
bout  30%  of  cases  (0  to  85%).  The  risk  of  malignant  trans-
ormation  is  estimated  to  be  7%  (1  to  53%)  and  the  risk  of
ecurrence  is  about  15%  (28—74%)  [1].
IP  of  the  middle  ear  is  exceptional:  16  cases  have  been
eported  in  the  literature  (Table  1)  [2—10]. The  mean  age  of
ublished  cases  was  53  years  with  a sex  ratio  of  1.3/1,  similar
o  the  features  observed  in  paranasal  sinus  papillomas.  The
alignant  transformation  rate  is  35.3%  (6/17),  higher  than
hat  observed  in  paranasal  sinus  IP  and  the  recurrence  rate
s  56.25%  (9/16).  This  difference  can  be  explained  by  the
act  that  complete  surgical  resection  of  IP  is  more  difﬁcult
n  the  middle  ear  than  in  the  large  paranasal  sinuses.
The  origin  of  IP  of  the  middle  ear  is  controversial;  three
ypotheses  have  been  proposed  in  the  literature  [2—10].
he  ﬁrst  hypothesis  attributes  the  origin  of  IP  to  migration
f  paranasal  sinus  IP  cells  via  the  Eustachian  tube,  as
uggested  by  the  considerable  percentage  of  patients
ith  an  ipsilateral  paranasal  sinus  IP  (43.75%).  The  second
ypothesis  is  that  of  an  abnormality  of  embryonic  migration
f  ectopic  Schneiderian  membrane  into  the  mucosa  of  the
iddle  ear.  The  last  hypothesis  is  that  of  chronic  otitis  media
timulating  the  development  of  Schneiderian  mucosa.  The
athogenic  role  of  HPV  (types  6,  11,  16  and  18)  remains  con-
roversial.  The  HPV  infection  rate  in  the  literature  is  14.3%
one  out  of  the  seven  cases  in  which  HPV  was  investigated).
Treatment  of  IP  of  the  middle  ear  is  surgical,  but  it
s  difﬁcult  to  deﬁne  a  standard  surgical  strategy  based
n  the  limited  data  available  in  the  literature.  The  sur-
ical  treatment  of  middle  ear  malignant  tumours  is  well
escribed  in  surgery  textbooks;  extension  of  the  petrectomy
as  been  proposed.  However,  no  reference  technique  has
een  described  for  rare  benign  tumours  of  the  middle  ear.
ur  patient’s  history  is  instructive:  the  patient  underwentrst  year  after  each  operation.  We  performed  open  tym-
anoplasty  allowing  complete  resection  of  the  lesions,  with
o  recurrence  after  a  follow-up  of  two  years.
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Table  1  Main  characteristics  of  cases  of  inverted  papilloma  (IP)  of  the  middle  ear  published  in  the  literature.
Case  No. Authors
(ref)
Year Age  (yr) Gender Site HPV Histological
type
Malignant
transformation
Located  in
paranasal
sinus
Chronic
otitis
media
Recurrence Follow-up  (months)
1 Stone  (5) 1987 55 M EAC,  ME,  M NS Inverted + + — + NR
2 Kaddour  (6) 1992 77 F EAC,  ME NS Transitional — + — + Unknown
3 Roberts  (7) 1993 19 F EAC,  ME — Inverted — — + — NR  at  12  months
4 Seshul (8) 1995 31 F ME,  M — Inverted + + — + Unknown
5 Wenig  (9) 1996 31 F ME NS Inverted — — + + NR  at  12  months
6 Wenig (9) 1996 56 F ME,  M NS Inverted — — + + NR  at  144  months
7 Wenig (9)  1996  19  F  ME,  M  NS  Columnar  —  —  +  —  NR  at  120  months
8 Wenig  (9)  1996  57  F  ME  NS  Columnar  —  —  +  +  NR  at  84  months
9 Jones  (10)  1998  35  F  ME,  M  +  Inverted  +  +  —  —  NR  at  14  months
10 Pou  2002  81  M  ME,  M  NS  Inverted  +  +  —  +  NR  at  36  months
11 Pou  2002  54  M  ME,  M  NS  Inverted  +  +  —  —  NR  at  11  months
12 De  Filippis  2002  58  M  ME,  M  —  Inverted  —  —  —  —  NR  at  3  months
13 Cahali  2005  72  M  EAC,  ME  —  Squamous  —  —  +  —  NR
14 Kainuma  (4)  2009  65  M  EAC,  ME,  M  —  Inverted  —  +  —  +  NR  at  10  months
15 Acevado-
Henao
2010  63  M  ME,
Temporal
fossa
NS  Inverted  +  +  —  +  Death  from  malignant
transformation  at
120  months
16 Bui  (2)  2004  NS  F  ME,
Temporal
fossa
NS  Inverted  —  +  —  —  Insufﬁcient  follow-up
17 Present case 2011 74  M  ME,  M  —  Transitional  —  —  —  —  NR  at  15  months
M: male; F: female; EAC: external auditory canal; ME: middle ear; M: mastoid; NS: not speciﬁed; NR: no recurrence.
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This  case  is  unusual  by  the  long  history  (25  years)  of
P  in  this  patient.  A  large  resection  cavity  achieved  much
ore  satisfactory  control  of  all  papillomatous  extensions.
he  absence  of  recurrence  after  24  months  of  clinical  and
adiological  (CT  and  MRI)  follow-up  appears  to  support  this
reatment  strategy,  although  a  much  longer  follow-up  is
ssential  to  conﬁrm  cure.
onclusion
P  of  the  middle  ear  are  exceptional.  Treatment  consists  of
ide  surgical  resection  and  long-term  surveillance.
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